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RECEIVED 

CENT RALFAXCEMTER 

JUN 1 3 2006 



Friday, May 27, 2006 

COMMISIONER FOR PATENTS 

PO BOX 1450 

Alexandria VA 22313-1450 

Attn: Ishwar PateL Examiner 
Art Unit 2841 
RE: 10/601/464 

RE: Office Action Summary 4/27/06 from Ishwar Patel 

RE: Response to Office Action Summary 1 1/29/2005 

RE: Notice of Non-Compliant Amendment sent on 12/29/05 by D Bell 

RE: my Letter and amendment of December 26, 2005 

Dear Mr Patel, 

I object to the Status being FINAL, I will try to meet the objections below, but the Claim 
Rejections are erroneous as will be evident from my answers detailed below on a line- 
item basis. 

The following changes may be made in order to facilitate your understanding. 

However, you have a problem. This is not a module, THIS IS NOT A MODULE 
THIS IS NOT A MICROWAVE ASSEMBLY, THIS IS NOT A MMIC, THIS IS NOT 
ANYTHING LIKE THE ITEMS YOU HAVE BEEN COMPARING IT WITH. 

Item 2. The title of the invention is not descriptive(YOU SAY). 

Please substitute the following Title: A mulil-lavcr printed circuit board with internal 
s egments of electrical connections suspended in air dielectric. 



L A multi-layer printed c ircuit board (PCB) (s ec figu re 2) with internal signal traces 

on a thin dielectric layer with said trac es on dielectric laye rs suspended in air 
between two flat metal platesr£^sfe^skH^>^^ by indentation of 

the flat metal plates above and below the trace and a distance away from the 
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Item 3. 
Claim 1: 



(Currently amended) 
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edges of the trace, leaving the remainder of the metal away from the indentation 

to act as a spaceri-T^e-tfHfe-R ted area is -refcffi^so^s- aMiM 
e-frbg^tta^ said signal tr aces connecte d to 

yins which penetrate through the PGR to the top and bottom surfaces co nnecting 
other electronic components either bv through-hole mounting where the via hole 
is large and a com pon ent load is inserte d in the via, or by sur face mount 
conne ctio n where in said m eta l p lates h ave oversized holes in the metal tilled with 
insulati on material iare er than the via aligne d with ea ch via e lectrically Isolating 
the via fro m the plate, a nd mech a nically fixing the position of the via relative to 
the metal plate, with the via bein g electr ically connected to the sig nal tru ce bv a 
pad at the end of t h e trace aliened with and joine d to the via. 

Claim 4 



Claim 17. (Currently amended) 

The PCB of claim 1 wherein laminating metal to metal may use an adhesive coating or an 

adhesive sheet. The^dhes-i-v^v^J^ 

heeatH*e4he4hi-tt^ 

Item 4 (Insert Concluding claim per paragraph 2 of 35 U.S.C. 1 12). 

This PCB patent is d ifferentiated fro m exis ting PCB patents an d technology in t hat the air 
dielectric conductors are laminated within the PCB. an d being differentiated f r om other 
assemblies: such as modules, circuits an d the l ike in that this is bv its very nature a 
laminated PCB for electrical i nter -connection of or mounting of other components. 

Item 5 

Standard PCB's do not use an adhesive sheet between adjacent metal layers, but rather 
use pre-preg, a partially cured fiberglass reinforced epoxy. In this application the use of 
adhesive to bond adjacent metal layers is a requirement unique to this patent 

Claim 1 7 (Currently amended) 

The PCB of claim 1 wherein - lam i n ^^g-fBeaj-KHgng^i^tyH^ an adhesive coating or an 
adhesive sheet is u sed to b ond adjacent metal layers t cmethc rr 

Item 6 
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Contrary to your assertion that the invention is patented or described in a printed 
publication, this invention has not been used or patented. None of the technical journals 
contains the subject matter of this invention. 

The problem is a lack of communication between the examiner and myself as to the 
subject matter, because of the specialized nature of this subject matter. 

Suspended substrate was invented and patented back in the 1950's using a dielectric sheet 
with a trace bolted together between two metal shields, with air an air cavity above and 
below the transmission line. Since that time filters have used the same suspended 
substrate technology because of the need for higher Q factor. 

However suspended substrate has never been achieved in a PCB because of the difficulty 
of fabrication. I have spoken to many PCB fabrication companies over the last few years 
and none of them have even heard of it 

The difficulty of fabrication lies in the normal use of a vacuum during lamination so that 
the air is drawn from the air space leaving a vacuum inside the board causing the board to 
collapse into that cavity. The use of a vacuum during lamination cannot be allowed. 

A vacuum is normally used during lamination to draw out all entrapped air because 
entrapped air which can cause mechanical damage and de-lamination of the layers when 
the outside pressure is reduced as at high altitudes. 

In order to make this invention reliable the entrapped air must be channeled to the outside 
of the PCB to allow PCB to breathe air in and out, equalizing the pressure inside and 
outside. 

The value of air dielectric structure is in allowing very high frequency signals including 
digital signals at multi-gigabit data rates to pass without distortion and to travel at the 
speed of light. 

Item 7: 

Claims 1-4, 7, 24 and 17 are not anticipated by Shiau (US Patent no. 5,319,329) 

Regarding claim 1, Shiau does not disclose a printed circuit board with internal traces, 
but rather discloses a MMIC compatible bandpass filter. 
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Whereas this printed circuit board invention is a structure on which components are 
mounted and interconnected, a MMIC compatible bandpass filter patented by Shiau is a 
component that might be mounted on a printed circuit board. 

Whereas this printed circuit board invention is laminated together during manufacture to 
provide a rigid base for mounting other components, Shiau uses hardware to assemble the 
MMIC filter into a module which has open ends for interconnecting with and integrating 
into a complete MMIC assembly. This printed circuit board invention has no such 
openings for connection 

Whereas this printed circuit board is sized to meet the interconnect and mounting 
requirements for many components, Shiau's filter is made as small as possible to fit 
within a MMIC. 

Whereas this printed circuit board uses air as the primary dielectric in order to pass all 
high-frequency signals without discrimination, and digital signals at data rates as used in 
computers today, Shiau's filter is used to select one frequency while rejecting others as is 
common in radio communications, radar, and microwave test equipment. 

Whereas this printed circuit board has a conductive trace traversing the structure from 
one component mounting pad to another, Shaiu has a complex set of conductive traces 
which do not connect the input to the output. Shaiu depend on mutual coupling of the 
filter elements which are isolated at low frequencies. 

Regarding claim 2-4, "fabrication". withdrawn 
Regarding claim 7, "dielectric layer strength vs thickness" withdrawn 
Withdrawn for simplicity. 

However, please note that since Shiau did not meet the claimed invention because he did 
not fabricate it within a PCB. 

Regarding claim 14 "air channels" Shiau did not have traces internal to a PCB, so he 
had no need to add air channels to equalize air pressure. The channels seen in the patent 
of Shaiu were simply a side effect of not enclosing the MMIC module by adding end 
plates and he obviously did not recognize the importance of this within a multi-layer PCB 
laminated under hundreds of pounds of pressure and hundreds of degrees of heat. He had 
no idea. 
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Regarding claim 17 "adhesive between metals" The need for adhesive between metals 
as noted in this claim is because for those in the PCB fabrication industry will 
immediately recognize that pre-preg is not being used between metal layers as an 
adhesive so something else must provide the bonding. Accordingly, the use of adhesive 
between metal layers is necessary. 



(a). . . If the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time 
the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains shall not be negated by the manner in which the invention was made. 

Regarding claim 13, You state that Shiau discloses all the features of the claimed 
invention. 

1 . Nowhere does Shiau mention the use of multi-layer printed circuit board, which is 
a necessary ingredient in order to embed this air dielectric transmission line in a printed 
circuit board. His two layer board could not be used in this way. 

2. Accordingly, Shiau does not mention putting his filter inside a printed circuit 
board, on the contrary he puts a circuit board in his filter. Just the opposite of this 
invention. 

3. Additionally, Shiau does not mention his invention mounting and connecting 
components. Only in microwave is the PCB the circuit itself. In all other applications 
including this invention, a PCB is used for mounting and connecting components into an 
assembly. So, Shiau has differentiated his MMIC filter from other PCBs and especially 
from digital electronics. 



TRACE SIZE 

You state that the size of the trace depends on the signal transmitting capacity. That is 
true only for microwave assemblies. Not for my printed circuit board. The width of the 
trace is determined by the target impedance , typically 50 ohms, the height and the 
dielectric constant of the dielectric material. Impedance is proportional to the 
height/width ratio and is inversely proportional to the square root of the dielectric 
constant. The dimensions given are typical for a multi-layer printed circuit board. 
Copper thickness is typically .7 mils for 54 ounce per square foot copper. 
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The spacer layer thickness is not based on controlling the electromagnetic fields, because 
the air channel within metal is essentially a faraday cage. However, the thickness is 
again related to the height/width ratio and is based on maintaining the target impedance, 
while using standard available materials. 

Shiau could not have anticipated the need of today for higher data rate electrical 
connections, because his invention was simply for a type of filter to be embedded in a 
MMIC using suspended substrate for his filter for use in a microwave system. 

Response to Arguments 

9. Your response to my arguments only shows your lack of knowledge and 
understanding of present day digital circuit board technology, so I find it 
necessary now to report a complaint to your superiors and to request a hearing 
on the matter. Please do not take this as complaint against your person. You 
simply do not have the background to be able to understand the subject matter. 

Conclusion 

1 0. Your conclusion is totally without merit. 

Glance(US Patent no. 3,863,181) figure 2 clearly shows a module with a printed circuit 
board within it. The claims are for a microwave module. My invention is for a PCB with 
an air dielectric line within the board which is altogether different especially so because 
the application is primarily for digital high-speed PCBS. 

Quan(US Patent no 5,412,354) figure 1 clearly shows a module with a printed circuit 
board within it. The claims are for a microwave module. Again, my invention is for a 
PCB with an internal air dielectric line. 

1 0. You have made your action final, so I request a new examiner that 
understands printed circuit boards especially with focus on digital electronics. 




Ronald B. Miller 
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Typical multi-layer printed circuit board 
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Picture of daughtercards plugged into mother 
board 

xroTF THAT THERE IS NO OTHER 

Except interconnect... 

NO FILTER OR MMIC OR SUCH 
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Interconnection of high-speed traces 

In a typical Swtching or computing system 
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Typical Multi-layer PCB Stack-of layers (Isola) 




Typical Multi-layer PCB showing only one trace 
layer imbedded in the board 
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Two strip-line traces inside PCB 
With ground separating trace layers 
Before lamination with other layers 
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This invention " A multi-layer printed circuit 
board with internal segments of electrical 
connections suspended in air dielectric." 

Formerly known as "A method for embedding an air dielectric 
transmission line in a printed wiring board(PWB)." 

Suspended Substrate (air dielectric) multi-layer 
PCB's look exactly the same as other PCB's on the 
outside. 

Interconnection of high-speed traces 

I n a typical Switching or computing system below. 
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Stack-of layers Suspended-Substrate air 
dielectric Multi-layer PCB 

• Similar to standard technology 

• Some copper layers(spacers) replace FR4 

• Adhesive to bond the board(no pre-preg) 

• The spacer is etched with channel above and 
below traces to provide air dielectric 

• The remainder of the spacer acts as a spacer 

• The channel is extended to a breathing via 

• This breathing via allows air to flow from the 
inside to the outside of the board preventing 
pressure buildup as outside air pressure 
changes relative to the inside air. 

• This prevents stress and damage to the board 
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The trace layers are just like on standard multi- 
layer PCB 

These are sandwiched between the spacer layers 
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Two trace layers - 

• of normal stack-up of many layers. 

• Two strip-line traces inside PCB 

• With ground separating trace layers 

• Before lamination with other layers 

Normal Construction - FR4 dielectric 
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Copper Signal Traces 
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FR4 Dielectric(4 - layers) 
Flows together 

Present Invention(below) 
Suspended substrate - air dielectric 

• Many Layers stacked above and below 

• Standard Layers mixed with air dielectric layers 

• Standard Layers used on top and bottom of stackup 

Adhesi vgftypi cal between dielectric and copper) 
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